Effects of glutamine, methionine sulfone and dexamethasone on rates of synthesis of glutamine synthetase in cultured hepatoma cells.
Glutamine synthetase (EC 6.3.1.2) activity of hepatoma tissue culture cells is elevated by corticosteroids and depressed by glutamine (Kulka, R.G., Tomkins, G.M. and Crook, R.B. (1972) J. Cell Biol., 54, 175--179). The transfer of cells from high (1--5 mM) to low (0.2--0.4 mM) concentrations of glutamine causes a marked increase in glutamine synthetase activity. The addition of a glutamine antagonist, methionine sulfone (1 mM) to cells suspended in high (1 mM) concentrations of glutamine also causes an increase of glutamine synthetase activity which is greater than that elicited by the transfer of cells to low concentrations of glutamine. Rates of synthesis of glutamine synthetase have been measured by radioimmunoprecipitation in hepatoma tissue culture cells incubated under various conditions. Incubation of cells with the synthetic corticosteroid hormone, dexamethasone, markedly stimulates the relative rate of glutamine synthetase biosynthesis. Glutamine, or its analogue, methionine sulfone, have no effect on the relative rate of synthesis of the enzyme. However, total protein and RNA synthesis increase markedly with increasing external glutamine concentration in the range 0--1 mM. Methionine sulfone (1 mM) inhibits the degradation of glutamine synthetase in the presence of 1 mM glutamine. The data are consistent with the conclusion that the corticosteroid, dexamethasone, elevates glutamine synthetase activity by stimulating its rate of synthesis, whereas methionine sulfone elevates glutamine synthetase activity by inhibiting the glutamine-stimulated degradation of preformed enzyme.